本総説は，日本薬学会第 129 年会シンポジウム S10 で 発表したものを中心に記述したものである． The klotho mouse shows multiple phenotypes resembling human aging caused by the mutation of a single gene. This mutation is caused by the insertion of ectopic DNA into the regulatory region of the a-klotho gene. The a-klotho gene encodes a type I membrane protein that is expressed predominantly in the kidney and brain. As a result of a defect in a-klotho gene expression, the klotho mouse exhibits multiple age-associated disorders, such as arteriosclerosis, osteoporosis, pulmonary emphysema and short life span. However, the mechanism by which the a-klotho gene product suppresses the aging phenomena has not been identiˆed. Analysis of the pathophysiology of klotho mice is expected to give clues not only to understanding the mechanisms of individual diseases associated with aging but also the molecular mechanisms during human aging. We previously reported that the aberrant activation of m-calpain is caused by the aklotho mutation, and such change leads to degradation of cytoskeletal elements. Similar phenomena were observed in normal aged mice. Such deterioration may trigger tissue abnormalities in klotho mice and aged mice, but klotho protein may suppress these processes. We will summarize the function of a-klotho protein based on our research on the relationship between proteolysis and age-related disorders and the recent advanced researches.
The microsomal proteins from several tissues of 4-week-old male mice were subjected to SDS-PAGE and stained with Coomassie Blue. Lane W, wild mice; lane K, klotho mice; lane (M), molecular mass markers. The closed triangles indicate the proteins that decrease with the klotho mice. Open triangles indicate the proteins that increase with the klotho mice. The proteins of a and b (about 250 300 kDa) were subjected to in-gel lysylendopeptidase digestion and the sequences of the resulting peptides were determined by a combination of Edman degradation and mass spectrometry. A database search of protein sequences revealed that these proteins were bⅡ-spectrin (a) and aⅡ-spectrin (b). 
